Exploring the profile of antimicrobial resistance genes harboring by bacteriophage in chicken feces.
Bacteriophage may play an important role in antimicrobial resistance genes (ARGs) transmission. However, the contribution of bacteriophage to the spread of ARGs in environment, especially in poultry farm environment, is rarely known. In this study, the prevalence of ARGs in bacteriophage DNA was investigated in chicken feces from 30 different poultry farms in China. Then the abundance of the aac(6')-Ib-cr, blaCTX-M, ermB, floR, mcr-1, sul1, tetM and intI1 genes was determined by qPCR in bacteriophage and compared with certain representative plasmid DNA samples. The results showed that 12 ARGs (aac(6')-Ib-cr, aph(3')-IIIa, blaCTX-M, ermB, ermF, floR, mcr-1, qnrS, sul1, sul2, vanA, tetM genes) and class 1 integron gene intI1 were detected in bacteriophage DNA fraction. The sul1, tetM and aac(6')-Ib-cr genes were most prevalent with high detection rates of 77%, 61% and 55%, respectively. To our best knowledge, this study firstly reported the presence of the mcr-1 gene in bacteriophage DNA derived from farms environments. We found that the gene copy (GC) numbers of the aac(6')-Ib-cr, ermB and sul1 genes were as high as 5.47, 5.22 and 5.54 log10 GC/g, respectively. Both the prevalence and abundance of ARGs in broiler fecal wastes were also generally higher than in laying hens. In addition, although the GC numbers of the aac(6')-Ib-cr, floR and tetM genes in plasmid DNA was higher than that in phage DNA fraction by 4.68, 3.59 and 3.9 orders of magnitude, respectively, the absolute abundances of the blaCTX-M and mcr-1 genes in phage DNA were close to or even higher than that in plasmid DNA at farm SIL2, SIL4 and SIB1. As potential vessels for ARGs, bacteriophage could not be ignored due to their unique extracellular persistence in environments. Overall, this is the first comprehensive survey about bacteriophage carried ARGs from farms in different regions in China.